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1.0	 RTR Growth Apparatus
1.1	 Contract Goal Implications
The primary crystal growth goals for the ERDA JPL contract extension
are as follows:	 tN
Width
	 7.5cm
Growth Rate	 18 cm/min
Thickness	 .01-.025 cm
Efficiency	 >12%
Dislocation Density	 X10 4
 cm 2	 ^`~
Length	 >10m
The primary requirements which most affect the RTR apparatus are the width
velocity and the changeover from a finite stroke machine to a continuous
growth capability. The increased width and velocity require an improved
scanner and higher laser power as has been reported previousl y. Briefly,
the highly focussed laser beam must approximate a line source of energy and
if the scan frequency is not high enough, vaporization and roughening of	 {
the surface will result. 	 In addition, the reflectivity of theliquid silicon
has been shown to be much higher than expected and at present, our growth
velocities are limited to about 7.5cm/min for 1.25cm wide and .Imm thick
ribbons. This was accomplished with a laser power of 350 watts (10.6um). 	
l
Scaling these numbers to7.5cm wide, 7.5 cm/min would indicate 2KW
;r	 l
would be required from the laser. However, as reported in the March 1977
a
Quarterly Report, utilization of hemispherical reflectors, can improve
the energy coupling by at least a factor of two, and use of Nd:YAG lasers
at a wavelength of 1.06Um also indicates a`substantial coupling improvement.
To achieve the width and velocity goals, and to evaluate the perforrr,;5ne
of Nd:YAG vs. CO2 lasers, a trial lease of both lasers was decided upon. After
about three months of evaluation of both lasers under similar operation,
a decision to purchase one of the lasers will be made. For these evaluations,
r
i	 two Quantronix Nd:YAG lasers, each rated at 375W for a total of 750W, and
1	
`,
a Sylvania CO 2 laser rated at	 1.5KW were contracted. 	 These two laser systems
Hnd the existing 375W Photon Sources CO2 laser will comprise the system
of	 laser sources for the evaluation period.
t
1.2	 New RTR Facility
J Coinciding with the construction of the new equipment is a departmental
move from one plant to another.	 Consequently, a totally new crystal growth
laboratory has been designed. 	 Two distinct experimental	 growth stations will
be provided as indicated 	 in Figure 1.	 Two independent growth stations are
provided wh ich can allow growth experiments to be run at one station while
experimental modifications are being made at the other.	 The laser beams
I
are brought to either station by means of a beam table:	 the beam table is
r; totally enclosed from the point of exit from the laser, to the entrance
of each station.	 Mirrors and	 lenses within the enclosed beam table are in
an	 i nert,	 filtered atmosphere which will 	 ensure'long	 life for the high
power mirrors and lenses.	 Plumbing and electrical	 wiring to each station are
confined beneath a false floor so as to minimize obstacles around the
stations.	 Each station
	
is equipped with a cover which serves as a
k personnel
	
protection cover, allowing observation of the experiment ?
through
	
laser-opaque windows.
a^
;(. The tables themselves utilize optical table concepts with provision ;.
;;	
n
for magnetic base mounting or hard mounting to anarray of 1/4-20 tapped
holes	 in the plate.	 This will 	 allow a great versatility	 in design changes
or optical
	
layout modifications.
,i One station will	 utilize the existing, 	 finite stroke RTR apparatus for
r'
experimentation which does not require the special 	 scanning and feed
s.
n ,.
requirements of the new apparatus.
i
l
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FIGURE 1: LASER LAB
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^.
Figure 2 illustrates in more detail how the beam table and experimental
tables are configured to allow versatile experimental conditions. Each laser
i	
beam can be directed to either table.
At the entrance to each table is an interlocked system of shutters which
will not allow the high power laser beams access to the tables unless the
cover is in place; low power HeNe alignment laser beams can be allowed to the
table for set-up however. Each beam passes through a window at the end
of each arm of the beam table; this allows the atmosphere in the beam
table to be undisturbed during work on one of the tables.
As indicated in Figure 3, the two Nd:YAG lasers are being used for
one experiment on Table I while the high power CO 2 laser is being used on
Table 2. Note, that different lenses and mirrors are often required for the
two distinct wavelengths and this requires that all mounts be capable of
quick changeover.
1.3	 New Experimental Table
Figure 2 indicates the general layout of optical components for the new
I	
r
,E RTR apparatus. Beam directing mirrors and (in the case of the CO2 Laser
`^	 1	 beams) beam splitters are used to bring two nominally equal beams to the
:f	 polygon scanners	 The scanner assemblies then allow remote adjustment of i
focus, scan width, and scan position on the sample in the experimenta.1 region.
`S	
_
I	 E,	 Figures 3 and 4 Indicate the concept for the table, component mounting and 	 I
table cover. Basically, o allow for experimental variationY,	 	 ,:..a) I components j
related to the upper portion of the uptake transport, transport drive etc.if
are mounted to a common plate which may be raised or lowered en masse
by means of a single column and a couple of ,adjustable, relocatable support
fl
columns around the periphery. All components related to the lower transport,
EI
transport drive and ribbon orientation are mounted on the base plate.
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4
;I
COOLED WINDOW PLATE SHUTTER MIRROR
2 Required (ONE SHOWN)
8 Required
BEAM SPLITTER	 BEAM DIRECTING MIRROR
(ROTATABLE)
4 Required
BEAM. !DIRECTING
MIRROR
r	 ( MAGNETIC)
15 Required i I iO Q -^
` i
i	 ( SCANNING MIRROR SCANNING MIRROR
I
EXPERIMENT REGION	 --,`
POLYGON SCANNER	 POLYGON SCANNER' I WATER COOLED
ABSORBERS
-^2 Required
EXPERIMENT REGION
COVERED BEAM TABLE
(PURGED)
' ! BEAM DIRECTING MIRROR
_
^
(FIXED)
I
1
1
115.Hi-Power 1.5KW YAG	 YAG
#1	 #2
+ FLGURE 2:, BEAM; WJLE ,	 ;
31
PERSONNEL PROTECTION
COVER (REMOVABLE)
I	 ^	 I	 I
^^	 II
'^	 II
I
LIFT MECHANISM
WORK TABLE	
----.
(PURGED)
1
{
FIGURE 3: CRYSTAL GROWTH TABLE AND COVER
r
0o	 GUIC
0
0
e
v
fl It
The cover also mounts on the singlo massive column and may be lowered
over the entire apparatus and locked to the base plate, thus making a seal
with the table periphery.
Ribbon transport	 is accomplished by a roller mechanism and will 	 initially be
r,
mechanically guided along the edges.
Guiding of the ribbon in the thickness direction will also be accomplished V
mechanically
	
initially but gas dynamic bearings will 	 be tested and developed.
Ribbon transport velocities will be stepper motor controlled and are designed
to have a maximum velocity of 25cm/min.
1.4	 Operation of Nev; Faci1 ity
The move to the new facility is now scheduled i n late July and operation
is hoped for in mid August.	 However, the existing facility will	 be
maintained operational	 as	 long as possible.
s;	
j
2.0	 Crystal Growth and Crystallographic Characterization
Crystal	 growth during this quarter, involved "routine" growth runs, `I
and experimental growth runs attempting to utilize a curved melt configuration
to enhance crystallinity. a
2.1
	 Routine Growth Runs
.. A large number of'(-30) samples were grown, 	 from single crystal	 feedstock,
in the 2:1 differential mode at a growth rate of 2" minute. 	 The feedstock
was 8 mils thick, the re-grown ribbon	 is 4.5 mils thick.	 The constant 2
z gradient furnace was used to reduce stresses in the ribbon samples during fil
growth.	 The ribbon edges did not grow 	 in a straight line (see Figure 5).
The "serrated" edges were a result of an instability at the edges of the 4
molten zone, which has only been observed when growing in the differential
mode.
i^ Figure 6	 is a schematic of sample 369, which i s typical of the whole
E
it run of samples.	 The sample was etched for 5 minutes in Wright etch in order
f
t
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to delineate the twin planes, grain boundaries and dis|coafions. The
-dislocation density ranged from 50,000 di 	 2s|000f^on y^om to |.2 ^ |O 6
2dislocations/cm . The linear defect density ranged from |,ODO to 3,000
linear defects/cm. Thus, although fha |lneargradienf furnace effectively
reduced the macroscopic stress in the silicon ribbon, it has apparently had no
significant effect on the ribbon defect
'
 density. The dominant grains at
'.~,
the end of the crystal growth had -(||O> and -015) orientations (See Fi ure
^
6),
_	
8 number of samples from these runs have been processed into solar cells 	 .^
,
' and some characterization of cells has been completed on a few ma||s; this is
«
' reported below undnrmnferlo|/devlse measurements. (Section
2. 2 	 Curved Melt Growth
`	
^	 '
In order to attempt to achieve larger crystalline sizes, 	 y were
_-	
" ^,'="p'	 ^ ]
^	 made to achieve o curved melt configuration. 8 si^p|e method for achieving
. 	 .
the required curved melt configuration. A simple method for achieving
| the required curved ma|f was conceived which did not require the complex,
dual scanning (x-y), technique utilized in earlier experiments. 1	 '
The method used to achieve the 'curved melt |sdepicted in Figure 7.
^
	
	
A flat tungsten foil (=.O| o
 thick) was mounted in on  optical mount, which
hapoened to be available, which could compress the foil lengthwise in order
to achieve o desired amount of buckling. The bent foil was mounted just
prior +o' the ribbon and reflected the scanning  , laser beam at a grazing angle
with some slight- 	vertical deflection. The amount
	 could 
!varied by buckling the beam greater or lesser
	 ^
2.2.1	 Growth Experiments
Numerous growth runs were made but even though the technique would appear
simple, numerous problems prevented us from achieving any samples worthy
of further characterization.
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1 4
tOne problem resulted from the particular curvature required for crystal
size enhancement.	 As indicated in figure 7, the beam must be deflected and
curved in such a manner that the beam which continues past the silicon is
now directed into the furnace.	 Space limitations prevent the reflector from
being above the melt and deflecting away	 from the furnace.
	
This beam
i
which hits the furnace caused
	
vaporization of a quartz muffle and	 insulation
'Y
which would invariably get into themelt region giving very poor looking
ribbons.
In order to attempt to prevent the beam from entering the furnace,
p	 around the entrance slot.	 However thislatinum shields were fashioned
1
was not altogether successful either as the beams were still able to enter
the furnace through multiple reflections from the furnace.	 A proper shield
will	 require rather critical	 sizing in order that the ribbon may pass through
the slotwithout touching the ribbon but yet prevent the upward deflected
3
beam from entering the furnace. 	 As a. means to temporarily solve the problem
the melt was allowed to occur further from the furnace entrance but this
_a
a
has resulted, so far,
	 in increased stress and Large edge and surface
distortions.
it
2.2.2	 Results i
,	
^
Some curved melt growth runs were moderately successful.	 Examples
f of samples grown at l"/min.	 from polycrystalline feedstock (sample 417) and
single crystal	 (110)	 CO0]	 feedstock (sample 423) are shown in Figure 8 and 9,
l
respectively.
	 The orientation of the	 large grain produced in sample 417
is ^(213)	 [53]	 and the 	 large grain	 in sample 423 is	 (113)	 E3013 .	 This l
' latter orientation has occurred frequently in earlier samples`.
For comparison, a number of 'samples were grown at I"/min. from poly-
crystalline feedstock using a flat molten zone.	 Figure 10 is a schematic
I
of sample 464, which was typical of this series. 	 Laue photographs taken 3
at the points marked x	 in Figure	 10 all	 showed roughly the (II0) IZ]^rL;
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orientation. Other dominant grains observed on samples grown from poly feed-
stock using a flat molten zone include -(211) [022]; -(552) [111]: -(123)[210).
In the ma7oricy ofsamples the -1iirge grTare acfivaIiy composed of a'r
high density, very fine twin bundle structure. The samples shown in Figures
8, 9, and 10 were Wright etched to delineate their grain boundaries.
3.0	 Mater ial/Device Characterization
3.1
	
Solar Cells,
Samples submitted to the solar cell	 processing area have offered some
difficulties during late photoresist steps, but a few ribbons have been
completed.	 Evaluation of these first solar cells, the first completed
since the addition of the Linear Profile furnace and attainment of higher
growth velocities (2"/min.), shows substantial 	 improvement in performance
i
over previous cells.	 Even of the few ribbons completed, several of the
j
test cells exhibited metallization shorts due to photoresist problems.
(
i The best control sample and the best ribbon of this first group have
been evaluated.	 Figure 11 shows a photo of the ribbon sample evaluated. l
Figures
	 12 and	 13 show load plots for the cells which have been normalized i
to active area; excluded . the large "bar" center contact.
As can be seen from Figure
	
12, the measured efficiency is just over 10%
i
this represents the best cell so far on RTR.	 The control cell	 (Figure 13)
exhibited an efficiency of
	
12.4%.	 Figures	 14 and	 15 are spectral	 response
.,
l` lots for these same cells; from these we see evidence not only of losses
in the long wavelength portion of the spectrum, as expected for the short }
14
^^ diffusion	 lengths measured on RTR ribbons, but also significant losses in the
short wavelength regime.	 This most likely points to a junction depth
problem.	 Since,	 as Figure
	 II shows,	 multiple orientations occur in the cell,
a
variations in junction depth might occur due to the various orlentation
i but may also occur along grain boundaries.	 Sectioning will	 be performed
on typical cells to- attempt to indicate the short wavelength degradation.
17
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SPV measurements have also been performed on the ribbon and control
cell. These were performed using the open circuit voltage of the cell
as	 the "surface" voltage. The diffusion length measured on the
control cell was about 100um. Figure 16 shows results of measurements on 	
ylil
the ribbon cell at various points. A Light spot of about 1.5mm in
diameter was used. Note that the values given (28-384m) are significantly 	
i 1
higher than the 10-15um values measured prior to processing. No real correlation
with the presence of grain boundaries is noted but some orientation
r
	 dependence might be evident.
Both the control and ribbon cell were measured under "one sun" conditions
and dark conditions; virtually no effect was noted^on measured diffusion
lengths in contrast to reports by Tyco.
3.2	 SPV Studies
The light level dependence of SPV measurements has been a concern to
us for both measurements on standard crystals as well as for ribbon. Tyco
has reported an increase in diffusion length with illumination level for short
circuit current analysis of ribbon solar cells while little dependence was
shown for Czochralski cells. The conventional SPV method for substrate
evaluation utilizes considerably lower light levels than "one sun" for its
measurement and brings into question its value for solar cell material
evaluation. Choo and Sanderson* have analyzed the effects of traps on
measured diffusion_ lengths by the SPV method. Their conclusion was that
under most conditions of minority carrier trapping, the measured diffusion
length will be longer than one without shallow traps. This has been
observed in measurements on some single crystal samples. One example
may be cited. A Wacker, p type 1.90cm, crystal float zone, was measured
in the 'dark with a diffusion length andlifetime of 500um and 125usec'
respectively. Illumination of the back surface of the 15 mil thick sample
*S.C. Choo and A.C. Sanderson, Solid State Electronics, 13pp. 609-617
L)
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more typical of
	
1.9Qcm material.
These effects need (and will
	
receive) more study to ascertain what
might be the proper conditions for measurement.	 In addition, some effort
is also underway to obtain a
	
low temperature Schottky barrier solar cell
structure which will allow SPV-like measurements to be made at high
r.,
ambient illumination without the problem of saturation of the photovoltage.
In this regard,	 In-Sn-O transparent electrodes were sputtered onto a sample in
an attempt to make Schottky solar cells. 	 This was successful but good SPV
measurements have not yet been made in this manner.	 Reflectivity corrections
need to be made and this might be a source of some of the problem.
3.3	 SPV Material	 Studies
While many authors have reported on the variation of lifetime due
to dislocations, oxygen precipitation,	 point defects clustering, etc.,
it	 is still not clear which mechanism is primarily contributing to the'-
lifetime degradation observed in RTR growth (maybe all of them).
Since RTR ribbons definitely exhibit 	 large variations	 in dislocation
densities and undergo rapid variations in temperature, some 	 experiments
were performed to simulate these conditions without actual crystal growth.
In addition 'these experiments were intended to evaluate the performance
of our linear profile furnace for preventing and /or relieving stresses.
3.3.1-	 Experiment Description
Figure 17 shows a flow chart for the experiment now in progress. Y
Czochralski and float zone wafer samples are prepared by cutting to	 2cm
wide ribbon-like samples.
	
Some samples are gettered'using a phosphorous
getter technique while others are not gettered.
	 Control sections are
25
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FIGURE	 17 Flow Chart for Stress	 Gettering Experiments
retained for each wafer which experience no processing. SPV measurements
are made for lifetime evaluation at various stages of the experiment.
Ultimately, each sample is to experience three thermal
	
environments:
1) a stationary laser melt for one minute and then cooled rapidly, 2) f`
insertion	 into the Hnear profile furnace at 1"/min. 	 from the "cold" side
until totally within the furnace, held stationary for one minute and then
withdrawn at	 l"/min., and 3) a combination of	 1) and 2).	 Figure	 18 shows '	 ek....
the temperature profiles expected for the laser and • furnace along the sample;
depending on the experiment, one or the other, or both of the temperature
contributions would exist.
3
if the furnace had an	 ideal thermal	 profile,	 it would be hoped that
i
process 2) would cause no stresses and therefore low dislocation densities
but would nevertheless experience a temperature profile. 	 Process 1)
would exhibit the worst thermal environment while process 3) would in some
way (not very well though) approximate growth conditions.
3.3.2	 Results
The experiment is only partly competed at this time but some observations
have been made already:
Temperatures and dislocation densities similar to RTR growth conditions,_
but not	 involving regrowth,	 result	 in similar diffusion	 lengths to those
of ribbons.`
The	 Linear profile furnace '(as profiled for these experiments) did not
relieve or prevent stresses either due to its own heat or due to the
l
laser and furnace environment.
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Dislocation densities similar to that of the worst regions of RTR ribbons 	 78=
can be generated	 in single crystal 	 material	 even with the furnace.
Consequently, at present, stress relief	 is being effected but stress
prevention is not.
Even relatively low temperatures ( = 700°C) cause significant reductions
in	 lifetime,
Figure	 19 is an example of a "laser only" experiment.	 Dislocations
are generated near the melt but rapidly disappear with distance from the
' melt.
	
Figure 19 also indicates diffusion 	 length measurements at
corresponding points of the sample.	 Note the correlation of very short
diffusion	 lengths with dislocaiton density but then a plateau of reduction
occurs well	 beyond observation of dislocations. 	 This region, would have
encountered high temperatures, but mostly below 700°C; only where the
sample was clamped are the intial diffusion Lengths of 90-I1Oum approached.
Figure 20	 illustrates a "laser + furnace" experiment.	 Note the peak in
dislocations at a point between the laser melt and the furnace peak; this
is	 intuitive if one expects a tempeature dip between the furnace and Laser
melt region - this would be a maximum stress region. 	 Dislocations occur
for some distance from the melt also since stress relief can occur over
a greater distance due to the higher temperatures.
	
Figure 20 again also
illustrates diffusion
	
lengths for this sample.	 Again,	 significant degradation
occurs even in areas free of dislocations but experiencing high temperatures.
Figure 21	 exhibits the stresses, measured by birefringence analysis, across
the sample at the po i nt of maximum dislocations.	 On	 the same f i gu re is
i
a plot of the measured dislocations densities across the sample; the correlation
i
is evident: maxima of residual stresses corresponds to maximum stress relief
i (generation of dislocations) at higher tempeatures.
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i 4.0	 PROBLEMS
No	 problems	 limiting	 progress are apparent	 at	 present..
5.0	 PLANS t
Fabrication,	 assembly	 and	 testing of	 various components of I,''
'	 the	 new RTR apparatus will 	 continue during the	 first portion
I^
f	 of	 the	 next	 quarter	 with actual	 operations	 beginning	 in mid
August.	 Once operations of the RTR #2 apparatus 	 have	 begun,
efforts will	 be made to compare perfromance of the two 	 laser
systems and	 to achieve new	 levels of	 performance.	 Attempts will
be	 made to	 grow wide	 (5	 - 7.5 cm)	 samples at	 high	 velocities	 in
order to ascertain the nature of 	 growth	 lim-itations for the
new appartus.-
Theoretical	 and	 experimental	 stress	 analyses will	 continue.
Various	 thermal	 profile	 modification	 techniques	 will	 be modeled
and	 attempts made to attaln	 lower residual	 stresses and	 reduce
dislocation	 densities.	 Characterization of	 ribbons	 and	 fabrication r
of	 solar	 cells will	 continue with	 increased	 emphasis	 on	 analysis
and	 process development	 for	 increased	 solar cell	 efficiency.
I 1a
6.0	 NEW TECHNOLOGY
No new technology 	 items were uncovered	 during this	 report
period. 3
7.0	 PROGRAM EXPENDITURES
The
	 following are the manhours and costs expended 	 in	 the
performance, of the program through the month of May.
:I	 33
i
k
E
i
MANHOURS
Previous Current Cumulative
Expenditures Expenditures. Expenditures
9379 974 10353
2.	 FUNDSg
Previous Current Cumulative
Expenditures Expenditures Expenditures
372898 42050 414948
Figures 22 and 23 depict graphically the hours and costs
expended by month.
8.0 MILESTONES
Activities	 associated with the total	 program are shown	 in
the Milestone 	 Chart	 Figure 24
9.0 ENGINEERING	 DRAWINGS
Included	 in	 the appendix are drawings of the	 improved
ribbon	 transport stage and preliminary drawings of 	 components for
the
f
RTR apparatus.
t
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Operate (Modified) Model I RTR Apparatus
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Thermal Stress Experiments + Theory
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Solar Cell performance improvement X_
RTR Economic Analysis
Support for Meetings X
Documentation
Initial Work Breakdown Structure
Initial Baseline Cost Estimate X
Initial ProgramPlan
Monthly Technical Progress Reports X X X X
Quarterly Reports
Interim Report
Annual Report
Draft Final Report
Phase I & Phase II Laboratory Notebooks
'	
Figure 24 - -M|iosfone Chart
'
;, :a
r ^.^.



...
-	
....^_
.^

-	
^
_	
-
,,	 h	 -- ^ -- _ _
_	 _	 _	 __
,
p. ,	 _... ^.---- -
	
_^ _ _. _.-
.^. _	
_, .	 _...
^^	 '	 ^.
I1
4^a.	 _...0 ^...	 --	 _^. ..^.._^__
r^
...^._^_..^.._.._..__.d...^.:.n....^.__. 	 L	 ^	 _	 .,^..._...	 _	 _ .	 _	 ...	 _ .. _...	 _	 ,^f'
'-^--^,
•;
..^,.^-
1.38
2_81±.010 DIA
G'TAP 1 -20UNC TO .06 REF. SLOT4
TO .06 REF' SLOT -- -- -
.
1.69 -
1:006- 1.012^.DIA
:MATERIAL ,. GOGI-TG ALUM.
TOLERANCE
.XX + 102
LACK COLLAR
K. TROUP	 3-18-77	 SCALE: 1 j 1
- PA RT 5
.75
.38
	
f ^,	
.88	 {. gq- _ :	 .500.-.501 Di A__
---^	 To 1.009 REF
	
f	
iBORE
_	 .3 {	 -	 --
.125 - .129 DIA THRU1.750
	 FOR ROLL PIN X ,75 LG
MATERIAL: G O6 1-TG ALUM.
I -OOG 1.012 DIA THRU 	 TOLERANCE
.X X ± . O Z
XXX±.005
H ORIZ, PIVOT ARM
K TROUP 3- I B-77 SCALF- 1/1
PA RT G
r ^ 	 w

.38
:OF
-I
10


1.000
.50	 .7 5
. 06
	 .38
2.81± 010 DIAAP 4-ZOUNG
	 TO .06 REF SLOT
O .00R REF SLOT
	
.SO	 -
-t-	 1.75
k
1 00-.505 D)A THRU
0 0 5 01 DI A THRI
38
.125-.IV1 DIA THRU
FOR i$ ROLL PIN x .75 LG
MATERIAL: 6061-TG ALUM.
TOLERANCE.
.XX ±.02.
SUPPORT PIVOT
K.TROUP 3-?-1-77 SCALE: )/I
PART 10
4
...... ......
DIA.
n e%
It
eb
TOLERANCE.
.XX =.O?-
FURNACE SI,-J'PP%,'-'RT
K.TROUP 3-aZ-77
PAR,T
--^..^	 A.n.^R-^.- ., _....^. ... - n r..
...
	 f^ q
T	 ^	 y
.. __..	 ......	 ......	 _..	 _.. ...	 _....	 .__..	 ..	 ...	 .... ..	 ..	 _.....	 ..	 rn9r^rJ
	
.... .	 ...	 . _.	 ...	 ..	 _.	 n..
	
_^	 4^ID^
YI	
—_ _ `
_	
..	
_..
...Y.-	 ..	
_,..
,....., ,.	
.v ^.	 _.
. ...
	
_..._:_."...._.........e.. A.,

_{
coa
da94
i
az
s°i
ORIGINAL PAGE is
OF,' POOR QUALITY
Tn010670430 (8174
r. c.,t c n nr :	 MOTOROLA /NC.
Semiconductor Group
I - 	CITE'
-y - a / - 7 7	 3 C04.411vlN F1 RlVCrE
PAGE NO.
	
OF
WOPKORDEP NO.
DWG. NO.
R-07-6 1- 77
f
N"
70
4.00
1 f/
Z, 00
}	 q^3L`C 24 /^ ^. PRI44
3/ - ^, c aoRE To
F4 1-7 7- FA c F,
4 y 0 41 E's
Rrtco.R K PowrR m#g
 T/ c-
3  
	
FCC /a N Cr.
 F
_ v Y	 _	 __ }
II^WY^YYiYVY^`-
I
t
^	
I
•t
	
-	.37EIb'l- wo^.l ^ndoald
	
^	.. ^	
7 !.[ W W of .^r^^ od	?I dr O n13 ^l
MEN
1
• S37DH
•3c7i s
d .fir -L o
3, d.,r 1f/
• 
7714Y 6
^-1 n 0 -L
-	oo•y
	
^ ^
	DO.71	
•^xd w ^ b s ',
	
^,_i	oot
oo ^ l
	L ^. - O n 7 ^ • ^	,..^, ,.^ ;d ^ l^ ,l B .1 N ^^ Q !.3 ^1 rs !^.>^ d ^ ..L	!. i - / ^ --
	
'ON HJU110 rtlOM	f 'ON/ d70&101.OW	u o w ,
J w
/O	'ON 39rd	
O	
I r ^^%/i ^tJ ^/ IV fUrh.I 1A .0
	
j	1/9) 0EVC[gilou1 , ^I



r 4.'	 ,ptt}arl,	 . fE.., p:.Mb_iriF'212#M'dt#es.fm.ar'.xw^r-c.JZ...rc^xi^.uc . ...^ . -Ll
L A
ct..: w as- , - ^ -) ? o e.. •	 „ n	 . oo io[	 o.rcc	 e.c e• e.r j
,...FURNACE -
RE PVC f R
ii
o 0	 _  	 ---- - - - --
	
4	 .'	 1	 t
r-+ ro	 '	
1	
I	 X-Y DRi 1F	 1
rn tl
^._^	 __	 _^_ ►t(.. w 'rea;ate	 I
f	
TAstE Tor
erlrtrnaa awrm,. rera	 i.7Z I Q OO N ^	 \ late..nt.	 (gl ..00..e.. wwn.	 ,	 ^ ,ant na t.
	
1 wrv.t wrwFewr^rsrNr dMwaew	 { ,	 -
r.wu1„n,n nt	 a IatN	 nrtc: LOWffg R f 3Bo /v	 {^.
..w	 .^	 aNKCO.ranrawt• rnNaraN«	 TRIVE.W)T}i J1-1"-..
"^'•'	 rgDJUSTMC NT.
,-	 -,	 ,'.	 n,•rNOVt au.n
	 •...	 '' srt caacec.r 1.0
^••	 ra ♦suNw• ,wa a wrl^nu r oar re awt ,,; cn	 rc O O4713	 ^- O L -	 T T
_	 '	 .,.,.,...... ...... ^.... 	 ...a 1r.l.ot	 .eexcrlsneuo
	 .::'	 wn rur	 }.crNr	 ..r>:.	 r
... K	 I
.^ !. d	 • N ^ r N ^	 •	
r ^.	
^	 ^ Mr	 le A ( w NI	 s. • ^ .	 r 'r^.R1w	 w^.1^r..^.^^ ^.r•I.,.-w^rrw.^w•..-^w.w.Y^-
	 .—
k	
1
9
YI '
• 1
-- --
^	 -- -• -•	 vPPFR	 x-Y iI
^
_ 1
t
1
All
,
aSO RIBBON
.
r
MOVABLE MovNTiKG
PL qT E' ,
Iy • y PfILNAC^ ^• - =
REDuceR
DRivf NOTOQ .
CRStR
	 iRfwcr<
	I 	 svPPoRT
I	 i	 MRIVE
_	
MoToR	 '	 ..
+ +
^+	 X-Y PRtVE TABLE I
	 1	 i
_	 1	
tt
T4
TA&Ltr TOP	 I	 ^' I
RE-siwC2! 	
A :^:.i
t.
Ktl [CO NO
	 WA11^[
	
. a'i ^. trw
1
1	 ^	 1
,
r
I	 I	 I	 x
L= J,\--
•	 j
4
mwrcranlrnu!/[CIl1[p, i[elAl ® 0wslowOtw 1[IIG
	 _
P`
	w[wES SAE ,1111	 IXse..ete ssw.[^a+.d.Ktor Owlslon
YILLIY(T[wi1t ..
 .I1 t	 HEAT TREAT
	 TITLE'
J wr7 ALL WCNINw
	
x— Y- , AA7,iv47-ME"NT
wwwuw wrN.	 .Nww r.0
wwwr :w. r.uw n.I N..Yww	 SUw/ACES -.
	 APPLIED JINIlN	 -	 -
nwwp wwl. wlw nw :rwwN PEATURE C011T110L .7TY101!
w.. Nw N www	
nw. ..^i	
PCA ANSI TN 7
M11YN Rw N.	 w M 1	 M[A1 ALL SNARP EDGES AND OIUIWN WE	 '..
w.wwa Y.yl w I .worn Ilw. .0	 CONN[wS'REwavC lUAR7.. 	 r•[•	 -I •J SRC CDOC IDtwi NO	 Y•Aa.^t U.j	 .Nw:.r:Nw.N.Nrlrybwrrn: I .
.. N11Tw7![MKY WED ON
	
UNJEMUN[Q.Qjy,10TTO7CAL[CTtltfD.	 WJC C	 01313 r Nrww wN. w lN.w•w ••n n..w w • 	 TNINO AM"Q>1TNDG-- '
 C
Awwwlr uwr w wwwN. NN.w. + 	APPLICATION.	 MN[CTIQN IS US[Q	 N611 A
	
WJE SCKE	 WES-7	 S.t[T	 Of
1	 y...	 ,	 ^	 i•p	 w^ p,••, :,•,	 I,..,	 ::	 J • . 11.1. j1 . •.1':I l......	 ..	 •: I it. •'at	 i1 w* N o ^^.. Y 
M
: • M 
N 
r^ 
TL
	
wl1	
,.Iw^.^4 1	 d	 J	 -
9
tj	
5—X
..... to
Dom,
r	
. ^,rr.	
^r_f1 a.•c	 _.L	 ra rr (..)(a<s)	 `	 ..0 ero
- 3-t
r ar .1
P
"CP Soro w;,3
	
4	 -j ..L .1ol I
	
Lor	 P..c,
0 'At	 .-we
	
7-1	
'i	 —For
— tf
A	 If ^L
PP
	
41:	
.187,
'to	 ..It
,.Te
moors	 art y
	
x
L 	 11
R 'NIF.Af	 w..•eof	
AT, w
ep-la T'go.	 li
-8 N to 
—
,ILV Jk **lot'	 t	 till yrrr	 f
!:^ars	 s."
,(	 ,	 M.	 ^. wr D.It 	 ym
--CM
	 ^'..r ...	 ^ ^ / fa Nara	 i	 Yr Ir
IT
..1. 4 1.
cart
L4
-PP --S. we- cc
L,	 t	 (..	 Y	 I.	 I t -26
rmw' r.*
A.r ArVJ.O *'I-
xal,rm 9-31ff
I_. 
l I
	 I	 aafr	 I	 {.•	 aJ	 _	 1.^^ _ _' j	 RxIDON TN/xkh ES<
It,	 W. Pzlr
%,AR.Arf.".
-L4,
L I	 I	 _j	 I' ' ' I	 hl 8^
^.Y^r`	 ' ' I I I I I 
I	 ., 
-	
I	
"	
I 
I	
ev V.;Sed-41
r	
TITLE	
AS:cMirly.
I ^ ^ l•-.SYY	 ^	 -	 dra -
?FIT.	 -T
upng AH:p Z-Ow,-R
i	 rut	
It 1-.M-1-0,ILT
.:r . .-  , —Dj oVoIl
-77Ow
TOLERANCE.'
.XX t ,015
.XXX ± .005
DRIVE ROLLER
K. TROOP 3-30-77	 SCALE : 1/I
SK033177 - 7`^"'


WORM wNEEL
So"' 4
C OVFR^TflO4E ^IMFNSIONS	 ^,
R-OZ7.r-77
a
3
.07o t,	 SKIN ^
L xzx/ LzOz4-r	 Al c oc 1- Tic
O :,
1
t
1
A —ci
C^ SK/N
extx*,d
- ---,
cosl - rc
2XLXir $MACER
rorL-N3 Z f ^: t ^zj _ sc
WIPER SEAL /^ '^ eR	
ci S
	
+s f s
-- -
	
-R U88ER ---
A O It	 V4	 zo
T19/tE TIP t^ zorc Cif' . e^
1 i t c ^.i^	 _ r♦
x_rF=^f
----r--- --	 —
-- ^^ - x wT too— » T----
't
' TAAL E 7bP Gob /- T6
COVER STRUCTURE'
R- 02 76 - 77
_
,O.n•
, ,.
Ee s, reel	 ^r.
'^i r16 e,z ro"	 I
I ^ I	 4	 1.1
SCALE, [=Io	 yL A WERE GABLE
v
—AuRfs POOR	 ^%z x % x''/,i
AMP WINDOW
f: IL or N. f frr Arl
	 CQVE'R L /FT ATTA c H

r- SIMMONS FASTENER CORP.
LINK LOCK FASTENER
MEDIUM. ydTr	
_ ,
4SD L!S PULL DOwN
f
i RFQ.
k
s r
SS
.ra - 1
1
L Co  FR FA .5 TEh £K f_:
- - 9-De 77 -77
i
F. RA a 7Y/
i 88
f TYPgPICS
094 /. 3 8 L^AA. 7//ilU
1750	 ^G 
-'G
z ffi	 8 -3z x^	 ►^
^1 1	 C.^3G
	
dT. No	 .0, HL).
..
i	 '	 -	 ^G f= n sCR_(8} CAP .SCE?. (Z.) 	 Y d
^	 N1
4PLCS.	 AiR Gl//DES^r
.84	 ^	
4	 I `
	
i	 3/25
2.SQ0 L50)(45 * 	'` -CENTEi4' 0^.0321i'/DE -
TYP.
3.39
I Er^^ T/^^G '	
_	
-I I i-- : GZS cE.Y E.FO^CST.
^.^	 .SLO7T h)oeo 
.2 7 3
-_ --
	
.^s	 A90
^^	 4 ,	 s	 ^. /-S1.9nA-uf/^^zJ
L vrxG r.o 	 sTif' L.5wi/(z'J	 cs^_;.
sc-^- sue: ,^ c ^r4J
	
^dr>w c -	 .Z rx^: F f^a ;.T'L.	 (^F /yn	 !.«+
UNLES5 OTHERWISE SPEMED .AAT''.RIAL
—ter s
/	 TOLEPANCES:	 ^`c` ^/^^ : X^ „ • ®MC?TOAOLA <J1M^
INCHES •xx ^0/O.xxx x.005
	 "	 tJJsereta Sa^ssJGOnatxtowOFvislon
MILLIMETERS.( /t -+-.XS t-- NEAT TREAT
	'TITLE:
F	 •rw YltRa.w1 W. •Kt .i{w rw.N/5h ^ONOri 	 ANGULAR	 i,!	
_—.__.	 /y O/:^'^.:C,/f.. ^/1.%•.
RMS ALL MACHINEDb Mt1. M Ytl/.lul awi^ e.tb J• V K •} t ... {	 Y 
C	 M wl r+oi^ ¢.nt 0 N{. {y . ftwe- v to	 SURFACE'.:. 	 . APPLIED FINISH	 ///G L L_ C Y..' —_ _ _ f
^'^ -	 -	 wntae4rnaaneaflt:.. ¢aL-..tM': Ft c.a,.K,^,—^•,^^	 FEATURE CONTROL SYMBOLS 	 —	 '—
wd Netltll .MN bd ^{ NAM y `tw	 PER ANSI VIA. G	 —	 —~DRAWNINrrwmat tat.ua.0 twtta.oy wc:.wa .•<	 2REAK ALL SOAO? EDGES. AND 
BY--I - Ga^E'T/G^X 
:OATEN
sumac —u%a.a. ar.e. ru. a.. Hr:>. ^^ 	 CORN 'aR9,REMOVE BURRS.. 	 BY--I ED
	
M7L SIIZE COD£ IOENT, NO_	 CR;+J RS ^:	 -^
AwlMnry{e.0 eeetwra. ran n.AS +a >aaa WXTAIMMBLY USED ON,	 UNQERLINED WMNOT TOS 	 BY	 G	 i^14l 3	 k '^'_ •^'?— /vYc r.cae+u S.N. sea {R.re! ta.h +a1 t* Nt n ---	 414100 ANOLE ORTHOGR?.PY.IC
'`•	 rr. ul".Llr;({a4CH4-1trlf WU.	 AAFLItATi9N	 PIIOJELTlON IS USED.	 APPPOVAL
	
L^.FiTE SCALEf7/[L
	
AWEIGHT	 iWET / OF/
^	 '.' .	 flr i ,q ,• i
.•nrr • I I I ..yp„ I +n p . yu ,11 nt1 1••. uo 't u ^	 ,	 Ef. , .. 	.^ >,
1'	
1	
.v.... .. a	 _. ^.	 ..._,._...	 _-.	
.__	 ``.	
_.^_...,•.i t..*w='w«i.utNfr^'+^r .s	 —^	 ..	 ._
ham .. It	 It	 IIII	 1:	 tt	 1_	 ..:	 ;u	 Ira.	 Ik	 u	 'W
_ 
ji
—1.00—•
s c_ O.
I
.187
__
1.12 2191.010 DIA THRU
TAP
HIGH POLIS4ONE SIDE
1..50
J-20UW— x .50 DP.
1.50--i
937
468	 OS3
1.50
	 28 F.093
25
A	 8^
	
.093J^  ^---T	
_ —^
	
.125	
_ 4
	
G O	 . tn2'	 a	 15	 ^i
1.3
1
8	 --E-= __. , 2.y	 ®,._	
_,
	 TYP
!	 t
R .1230 DIA DOWEL PIN
,1.20	 . i9	 alb°	 L PI ACESTYP
	
2.00	 SG	 A1P.8_3ZUNG R .3a DP
^.
TAP P10°32UNF x .50 DP.-J
Z.
— S.F. I?SO DIA 'DOWEL Pi N
2 PLACES
.1931,010 DIA THRU
e
Y-.-
 STOCK	 I READ.012
.016 STOCK	 1, READ WILESS OTHERIMIK VEMED, UVERIALAS NOTED ^. AlOTlp6ioLA !NQ
yam....
TGLERANCES: 6061 -TG ALUM
I^iAT't_: TYPE 30t OR 304 S.S. ikC11E3 .xx t.02.xxxt.005 Dlsor+ets sen—P o adrxtorJNvWonMILLIMETERS .RI: 	 .XX! NEAr. TREAT TITLE:'
AMPLAR
	 t .
^wwrwYSlarrrrr:e^L«w.ws.r^M e«n «hllr gair^nw..	 v, t^l RM9 ALL MACHINEDlUi PACG9 BEAM DEFLECTORAMIEC FINISHwcrr^.«I+L «ra^nal^wwswa+ FEATURE CON'W& SY BOL8All we%mawl"lolIUs gm6wi	ca oft IQR AN31Y14 . 5 ..
,M«'^N I«IM fk:^I Yi AI G MNw M t"
rArl alaW wH¢f lArtlrsxAa7 « ilp lalt
- -
MAX ALL N1AR? EDGL3 AND
COM08 , REMOVE PAW
AV?"	 Os.
IIY	 K . T'OVP
DA7E
D 7 NOOFAl^IHG
,..
ftme. "mom "W^ MIMI"&M I"m"
oamNwwan oefricwr1lRAr^r cuiMa !^lxLA6tCRtRIY 75,pDN W"RLINEO2aNOTTOSCAL `C!tED DATE
SIZE CODE IOFNT.
Cld+i 047 13
M?. 77R — 0 2 0 9 - f ! -/:v 3i` ^+3a nrlrb «	 wo nrwlw wow ro ar a. a A!TNIAD	 OLl CRT R. DATErwo.rcta+ laaaw^tascaeSSw^l > • APPLICATION FMKCTION14U1190. SCALE I1	 47E"T	 ISKET	 OF
I	 I	 dm	 III	
I	 Itr".
„, „	 '_..._	 . ^;,:
A p V	 /!	 Ib	 1'J	 NP	 Rl	 U 	 4 4	 >^_	 ..,..	 _iN	 i1;,.m
MO	 CHANGEDATE
G^PA.a///TE
1
sw/Aw 4ryct1,vciS4
—,
AOJ(/STA,BL E
a
1
Ok-1 t
Cie
,
MUSS..'OTNERWIK 3PECMD t ^.MATERIAL
TOLERANCES: t1N01roROMLA /111Q
INCHES ,XX ! ---XXXt	 --- orefe Sserslcondss¢tarCAi^risio+r
MILLINETtRS-.71a?. —XX£ - HKAt TREAT TITLE:
ANGULAR	 - !.
'dW WHOWN011 OWN$ 0 OUR 0w@MOM
wr1YRblN rlrrr rr^ru row "a f AW ALL MACHINED ,^i7 /fTTE^^( GURIFACES IED FINISHAwrrww.rur.R y^w^t•
MM	 M Wt►t^d r4 n1Yig1 Gomm	 4"W"m ►[ATtM[ {ONTIIOI 9Y!lROLB i. ..^_..^ ^^5 YPER ANOI, Y10.6w
.,,
z4 Arrr mum m so w rrrv, r 4m
rin rMn Ntalwn wnawww nr^ SMAN ALL SHAM COCA! AND DRAWN ^GC^ -wpm"
I	 +w. wsr+.. Mrr. aMrw^rw#a upon]
wAlgrwr+ oc^wiwX.r^ew r GANCXTA= IMIY UfAD ON
OORNCRS , AffUME, NMRS,
YNOCRLIi?A!! Q	 irOT TO CIttO
FTE
GI3E CotK tOENT. NO.
TOQ^3
DRAV1JhG NO
^5^Z-7
+
w.r^ n ^wMra^ Y►IICAT1O^1 TN 	 ORTNWRAPHIeMOdECTIDR IQ !IA[O. R. VAI KALE F?/L L	 I WEWff	 ISHEET	 OF
-	 -
,,, ..... oup,
	 y tyn.l
	qu a I •quo 	 "MIN'1
^	 Ito	
.1.	
)	
itii,
 1
	 t 	
^	 ' .... ;, ^ ¢	
°_ .. _	
-
^
••::	 t/	 le	 W	 lc	 y	 rl -u:	 4	 M	 All	 Kt	 I!	 %h	 IH.	 - ..	 ,_	 ,.	 ..: ..	 ...-..	
...,


titOTE - B^EA.t!__ALG____^oec.^.^5
a
MoU.yTiwG B.^Ac.^^"T ,
C YG'/^c.JOEe	 _
x xX = .005
G%19w.0 BY- G. 4eatol o Y
77 4
^
.62
^^8 I .390. oi.Q
z.
.3 Z5
^z5
r ,t7
_
TyP	 Jo'zzc t
T yP
2 00
/B7 RYA
2 ^/vlES -
xx * 02
--	
.xxx
LJrwruv .BY'- G^B.^i9Y 4-zi ^;
. 38	 —^^a	 ^.o6x^'
-__.,->

_ -._._	
_ ^rrre^rers.ea^e^-r..^g3.^.rsr...•`	 _/	
^	 r	 ^-	
__. _.
	
REVISIONS	 1
I.-T.-EV. ECO NO	 CHANGE	 DATE S♦ Ee1vm
44.00
A .020
42-On
T7p--
TYP	 ^,Qp
	 3
i
T OC
TYR
12.00
.	
^	
1
-A-	 \
^--.281 DIA.THRUC'SIIJK 0_¢2°
	 %420 UNC TAP x.50 DP-1 g DP. FOR /4 FLAT HD. r H SC0..
	 10 FLS.6 PLS.SHARP CORMER
	
TOP SURFACE	 SHARP CORIJEiL'
	
	
SEE NOTE • 1 	
--r
l
.50 STMG	 II:TYP
.25 TYP	
__I3TMO0o ---
TYPW81-010
 3s. oco - ------
	
18.010
TYP
i
UNLESS OTHERWIS! 31'ECIfIED,. MATER{AL.	 MOTOROi A NIfQ	 -
wraCHE ,xx1.0Z.xxxx.005 COLD ROLLED STEEL	 Olsarote9FemAa4 vaA&atorrx..tsJo+^
MILLIMETERS.Xl' ,
	NEAT TREAT
	 TITLE'
!. BLANCHARD GKIND	 ,....., ..«,..n.,,N.,.,.x,,..^.. 	 ANw,LAR
FIMA$V4. (TOP SURFACE OUL`e) NmNle « -Nmr1e111Y1 «I«I4*-mrlma l	 —^j FMS ALL MACNlNEO	 '—	
y	
f PNBLE TOPY SURFACES	 APPLIED F1711SN
N	 MIDDLE J^C ^.V4
Nent f.off" wuN1u ow wmt ."*	 FEATURE CONTROL SYMBOLS	 SEES QTE
	 1BEAD OR SA1JD BLAST
	
NNgal.l/Ieelte7««IO91««NIII««MIC
o^1FTER CSRI14D1wCl. 	 01mom^ -xmmkr"Im11001«.1em=	 PER ANSI Y14 .8t, ^^^ e	 wn=M.f MW 0011 usewe e «I.w Naa	 WAR ALL SHARP E!IOES A"
N	
_pommwW Lum. sl«r.Ire« :a^a1n	 CORNEHS , REMOVE &L'RRS. 	 A	 SWER.	 • Ts? PRE COCE .DENT, NO ..	 ORAK:kG to
Nmeenswwur/eweluw. 	 ,t,;an-a..a. NT'TA32EMBLY 0XI) Ok-
	
UNOERLINCO Q% WT TO3CAL T KB	 DATE q'i
	 «I4: 1[3	 DZ 7?kG PC[ ea ro"m e s esi IC11"m 1..'% N6 IC W, o	 THIRD ANSL: CRTH0CiWHIC 
1.11«ILKIP.a ige!ll an na+as 4. WOUA-	 APPUCAT{011	 PMKCTIU It,	 DAtff g^LE	 WEKINT	 SetFE7	 OF 1
-.	 •,,...,	
..Lm I"'pu"I •^^ p,. y1^pl pIH ,"ly^•'NII'^"
	 •' 'n p• rglpn „p lp "	 -	 r 111 t I I 1 i' 1	 ^_.:._ I I i i I ,I, 1.«34:,	 _	 +c:^
ru,e	 ;c	 le	 H	 w :' ql 	 aB	 +o
".000
TYP
B .O 10
10.000
	
7.00 TYP
1.00
3	 .r-Q TYP .
I	 rv4 -20 UNCTAP W.500P
.50
 5TK 	 SHARP	 14 PAS: OP SURFACE
	
CORNER	 EE NOTE 101
.2881	 )RS V* FLAT VAC MACH. SCR.
6i
SHARP CORPUER
.25 TYP—
1:00	 1 TYPO
2?O^OB .010
	
.. - - --- -- -
-24- 0 0
Typ
E	
- 35.000
i	 TYP
E
.	 tftESS OTHERWISE 3PECPFIEO, MATERIAL
TOLERANCES	 COLD POLLED 5rEE6or."m XXt 02.xxxk.Oos
MILUMETERS . XV--t XXtk---4 NEAT TREAT
ANGULAR g F.-----^+
•^ 5K.MN'A. XAS!! N nRall C YN iOwa! --	 71
w elute sunm l I%"-"aftel It.'Pait.a:	 •rj Rll9 dli. MACHINED
r, Oil mnmim .trwe :Ft. l4 1W fwm 0 m
	
'z! SURFAC£9	 APPLIED GINISH
Am" W INI">lesbae^mrn:S7nwe!az+e	 97AT%JRECONTROLSVI45OLS	 SEE NOTE °I
^ CHARD C^FQML I. BEAU dR+s+ds^t.r ox R nl ml, N nncue ll onro 	 $	
DRAwkFttCt^95Su^k7
	 •LT3 7F	 STQ^ c3Utf't' FEE 01aL''t•1 .67 .^t ^95S.f6i7hiC ' ^..IdISOHaipiNC'A1^!	 ^AEAX .At.P.^AAP TO=^i03	 f.'RPNERS , REMOYE WARr• 	n.r.®.lezws has acnayseaaete5.+aoses
t	
QR SAePi `^  i.lL ^' As:
 i'sf^	
a- ncsp9wl^SNlw^Rpalttae + wl5^sacn	 t..iLERL:N$O	 AOT TO SCAL E CH£Ci^D	 DATEpiEXT A9lEpiY	 ii3sTG ^!	 1	 Y
s^OTa
	
C'3 tZ^P,1®St`+tC'i..
	 a Kra l +. slue al lcmrWA ectN.x sates	 TeiPRO AiMSLE O'4NOGRA?WIC
ummiae lam= &% 040001 as MUM-aDPLiOaYtfe €^	 P t" ICGTIc?ti li Lk9EO.	 c NOR,	 DATE
..	
^ ... .•..P I np,..l•'kp; •fsNPeri•giin•, pp^ ! N 11 I'^gill^ I^Iqu 	n'•'Igp"^	 sea..-^+n.w..	
_.
t	 _	 l !.' l!. Sz 1.
ne • s	 ;t	 b	 K	 }4	 If "1P	 if	 ^i	 I('j !M	 ts6 .Y+•, _..
® 1F/OTIfs/MlL^t L1fC:.
Qds: rota Ssmlcondluct^r O!vlsi^n
TITLE:	 _
-r AaLE 70P
RIGH r/LEFT 511 E
SIZE CODE IDENT. NO. 	 DRAWING NO
C 44713
	
tR- OZ72- 77- 1
SCP.1EYtEIONi
	 SHT IF
	
OF t
'.'.0 1 A L'.1.'.d 1 1.	 b ., . r.. 1 ...». _^snar	 ^w3.: ^ ,E^: - _  •r 	 -.
281 01A. C'SINK 0 82'5HARP CORNER	 .18 DP FOR '/4. FLAT MC. MAC14. SCR. 	 %4 -20 U14C TAP X.50 DP
6 PLS
	
14 PAS
.SO STK
	 .255 TYP
	 TOP SURFACE (SEENCZE7)
1.00
. T'lF^
_ ZZA00
EFBFO 10	 ^oP a
TYF+
41B.000
i. g	 TYR
MATERIAL
SmItp-
COVAIER
'u
8.01
TOLERANCES
CESt I9f SIECIFIEO;
o [a et:r.	 COLD ROLLED STEEL	 f "mo-
IIC"Im . xk 3.02,xxx t .005
	
O/soJreic3 Sa+aMico+sdY+tfo
MILUMFTER3 ,xtF-•-J, xx tot 	 HFAT TREAT
AN 	
^^_/ TITLE:
^6. 1.AlJCHARD GRIND 	 t	
--T7	 TI^g_E TZ3l^
	
-fw nirraenifrf WseifwaR.nw :eu lwwWe	 a-/ IIY, ALL MACHINED }
	
1r ltiltraH ^P SU4lFAZE OW)nawe«ftlwrrfll.w^'+a1R:iltEinirf.te^f 	 `d^ 80RiXC[S	 A^VI IEO FINISH	 ABLB,LT i
 AQ SA%S D 41<A^T	 FeCAY CO
	
arrffewaa .rw.rwurwnrars +a,ttsrn 	 MMSiYKiL,9YMiB04Q	 SCC' Iim *rc `I	 MIDDLE SUTIOM
I R	t 1	 i r. ^g
Pvs	 r
^:
AFTER CRI^1DI
	
9l	 C•, o Xt	 W
Reflefnn61mefaet"$Ettafw«illi." :cn
MMA r	 ZW"	 olm a uVolt
MUft^inu	
N 4^ n
oinet Y +orilaleMtmtil +4f l t
Mttwc : eua+ft, w. Jxtefnvito=4C.0matb".
swNwaolwiwewirasq encu la mNfit
PER M31 :44.P
WEAK l.Ll SFi:.fl? L'DOE'A EPIC
MIN£RS.flema [ "Its.
UNOEWNED IA 1QT TO SW
SRE CODE }CENT. NQ.
047 1
 3
Ok.nlMi
^h6J5^1i^iO
_^j^ ES'LTy-7
mmed 9EFlIILT OKQ ON
-C OAT£
-
'`	 °^
^r Ion.iC polio w tri:+t: wNlt to Its ow e
^fneref Ir! fwn^ W QW146 of ewtaef
iNlilt) PANL[ W TldOilIAPNI6
M>blCCT60i1 13 :19E0.AFPL ICAT[ON li. y DATE SCJ.If	 MIEIGI
•
C	 ......q	 /	 n... ru.	 111 ,	 L,q[,..	 41	 ,4 	 m,M	 ,' : ulll	 t °Utn. ^ .. r;lri	 ' •IIUr
nmlA	 !i	 M	 U	 37	 b	 >A	 fi	 iJl	 It 	 IO	 iip
I gk, l„ I"Up„'I
iqi	 fye
f	 f i	 l I l i 1	 I	 1	 I	 t ^	 I	 S	 !'	 1	 1	 1	 1	 1	 1	 1	 I
,	 7I peM ..^	 t
-.	 ..	 ......:	 ..x.•-:^.'	 ;•	 -:..	 .
^	 k
-007? -7-7
^^9^E7 1 'JF
I f	 1	 -.	 .	 I	 I	 I
L	 33.5C
YP
1.50 T 7P 
TYP	
I
24.00
199OOO
T
-A-'
.261 DIA.. THR C ,slw ® 62!il 	 V4 -20 umc TAP X.50 DP	 a
.e CAP. FOR V4 PLAT NQ PMCH.	 la PLS .	 -^—*
.Z^S :TYP SHARP CORAIER	 CR. 6 PLS.
T'OR svRFAtce	 SHARP CORALEC
.60 STIC 	 SEE WoTE °I
-
1.00 P-	 gpop ..^	
-
I s`, '	 TYP..	
pp	 ^'
— --- 1 TYPO
t	
!'	 1
E,	
-• - •	 16.000	 —TYr*	 -
TYP
-	 --	 34.000 TYP
UNLESS OTHERWISE SPECIFIED, MATERIAL
TOL94ANCES: 	 COLD ROLLED STEEL
	
IWO7IDROLA1^ flMQ
OWES .M%l.*& .XX)(!.oQ5	 Of arota safroacrosdubtarOdvdsdora
I. BLkW CHAiRO GRIND	 MwmETlR9.Xt/ ..Ixxi•--• HEAT TREAT	 TITLE!
	
FIP1151A STOP 5t1Rf*C
•
E 
1^ 
.^ su^^awtvrcotwamw^^wurm.uu	
rµ^/' RMS ALL MACHIN'cG
S	
f	
'^'j^G^l.E ^'^P0a SA"]> 8I„+e^j ! 	 ea^we « Ixiw ar, w.^e tM^n^t wwtwr wMt	 V tIRMA-Cn .	 APPI Ito Etktsw
AFTER C19I-,4Q C .	 Awgweaurrw,ww^e^ti.w.was..
	
FEATURE C>•R
	
TC1L 3Ytd101S
	 t	 I!	 CENTER 	 1-	 .R"* 001 "If.001 WAHVl M WAWA 0 will! ^ 	 DPER URE C UT	 SEE moTE	  E N 1 ER ! I I)^LE SECTIONNOTE:	 wry wwwe rws ra w, tc wwrp ei w	 ky	 [[
$	 esu.wrarw nua wserr,w 6.41-1. Iml	 COCAK ALL SHARP Ems AY@^ IIA*4. &CkS'SP.ltFt	
KCol 
	
primm eww. brim. =1001161 wt. somml 	 WRNERS,Rtmovz L"SaRl3A. 	
4tECXEO
	
E CODE (DENT. W.	 DRAWING No.
.na.wwc^uAaml y wnarwtew».ir Waxy As 	 115£0 G^	 UNDMINEO WaWT TO 
	
Q4^i3	 ^-^z 7Z' 77 -
	
a cm m "m em rwwq •£ r!e sot wl n	 . 1WW,1* ANOL! QNTNpY^Afli1C
wwwtlrn rwaw m 00AM0 . WWA-	 APPLIC.4TIOiY	 aaee><►RaTtt^el 11 1Mlt'..	 'R • VA	 S	 %Vt*HT	 SHEET I OF I
......... O" i"'rP^' 1'yM'"I •y ii ,,^•w{Patl•	 f^ '	 '^^apl' I' n l• •^ I^ 4pU 1
IL. r r N to
	 W	 M	 M	 W	 IS.	 iw	 tM	 1A	 "_LP	 I ."` r .3r,.'fpr.	 I t'•1^' I -	 .. -_.-•	 <^711ri.	 _
11	 •II	 II11 U
	
Ittllll•.
Ml-
c
	
	 39L
ao
a	
l.^o
1
i^ ao
h
^^	 t
27. o0
1
7
C'sMAC P a2'
c.t.spt.eY tne . l\e•	 *,LN t...w...^»w wA.b..t	 l^1eq It fit
	 n fell	 fmc:	 _...-_
I	 .•....r.^. 'w.. ^
	
w. ^ ~	
t--y	 TABG E TOO _
+	 \^\M\w	 7JteA Ill Mebe3^9w^\e\^nnwes	 YNW C<•helmMSae+.^	 \ew	 eMtne	 Y I\eM	 i7a'1C XQ: {-As^ip
,i/a	
eer	 e^^1\Cw\\t^l	 M1M e.
^f	
rn\t.nwyMw^\ee^lY	 ti Kl tY\e tlt[iW 4p ...^
^^ \r ^w ^a+	 M1M^eMY\	 ^ fR Otte t\ e0.	 \lbnea eo
.^	 .^r........ ^... TA"xrAe rz\m	 ewt\>tia.w srt 	 C N713 GOrY-77-6tare rsle w*\ee\.e.lr
a,: (.	 ergent^va	 s>s t arts	 art ecrt : Q \t \.r	 t<t•
S-LL -1L7o7 EiLtO i ,,,.	a	u ^r 1Un	^	•ws•n^an
	
^....^.+...^.:.5'31cVy '" 'a wrr	
-a.ir•. l.os •en t •_ ...:_ ..SSVw	fYYA MaIY'Y	,^..rr. _w..`	•!>"1'S'17►1'wi.'9 ai'J1^I^ LrI'7^' ^7vvl is FO piY	^	,.
lYO^1J.^1' .G/r0.7^
	
	,sune•.r	
..^ ,^
	
.(AWft►-r-W-A.WW
	
c7.rb '-wvdw AV-	{ ,^ T 3tgrr J..7 atiaaaa v^wa wnw^
.a41 ^78b1	an.• •x	- asrr	w.	j
i
1:
ww,n
t+o•tE	' oio' L	i	^ oio' Q T I	
^	
^ oo ^ ao1^ iJ •	1
^3iv^at^ .Iwiwr	I	`xas O ^...r mss:
Yl.i a	l-W.WAri! A/	^'^'IYOt7 MMJf	s ;do CrA.11drl Ott Or-$%	
i
	
»a w
	
^"''t•11111°4 ^'
dpldp
^o rz
„ ^'L	
d+ ►
 os s	d
FM
1
J	 .Lr
3
^	 w	 u	 .c.was
-	 ?a	 DiA. 0G	
s-	 8	 2 RSaA TwW	 S
upi	
OqO	
^	 ucroa	 a•ttra	 w v	
.
f	 ....	 .. .	 n	 •.	
•tOY4C T4P 7 SO
	
a	 wJ1	
VIA TWOU i--	 ..	 ..	 q
+2.00	
^i►s ia^s^i°c us^o	
_	 Y	 .,_.
y
j" ?x.000	 _.+.	 .}	 +	 +	 ^	 J	 ♦ 	 ♦ 	 ^	 !
9	 3.09	 , ^,	 ^	 3D.25q	 `•	 •.	 i
J1.00o	 +	 ;;	 +	 +	 _	 9o.GZS	 y
MT-000	
-4-	 +	 +	 +	 + 	 t ! ,	 f A4.
z^.cn
t3.000	 +	 r	 t	 +	 +	 +	 +	 •	 i	 -4-	 OC	 '
.	 ' 19000	 +	 +	 +	 -
-	 ^t b	 7
11000	 +-	 ^	 +	 f-	 }	 1^^	 It5.124
11.000
	 t	 +	 -t _	 t	 +	 +	 l	 +	 -4-	 .yam, rn1
0.10 7	 1.06
7.000.
	 ,.--H-	 +
	
-^	 }	 .j.	 .}.-	 f	 -}:	 !	 -
p'. 	Y4• 	 WIG TAP x so Dp	
j96 RS.	 1
„	 9C (RlR1 TI	 I I	 I	 I	 IO
o	 C	 v	
ry	
O	
v	
u	 s
-	
u	 g	 °	 8	 8	 a	 o	 ^,	 o0	 0	 0	 $	 o	 0	 8	 0	 °	
-
^	
p	 y^qSEE NO",	 r.TS ISM
	
^ -r
SECTION ^^^^^	 ! 
int'w^ 11ta11ft,itwr	 ICOLD ROilCO STEEP_	 rorewoan awa	 I
I.	 %AW HARD GRIUD FIN15H
	
wnn ry .
	 Lve 4	 . ^ r.ttr
	
n r. trti^ osntt a•	 _o+ee^'1^^!^^^'^"u"'^► errw.+r,w	 A	 q
OR °SAND 9lAST AFTER GRI ►.IDINGj.	 J	 r^°^'"t 	Kt	 STATIom FOR C	 •-
'^;	 .. ..	 i , —
	 --^	 TABLE TOP-wCR<	 I{ OP	 AF/oCE OU<Y) BEi+D	 .—	 --	 —	 t
1lOTE	 ..	 w 	 s	 huc awwrz t•.tat	 r!! wrt 1	
^
ttrMt.
	
,00 M/^Z7 11•^J^R
:	
E^ 
	 r^twf ^	 Yir	 .t^ srt	 Nano	 rwsv	 4	 '
-	 w•+aw•rot	 txi:nm
	
't	 tcrr /.
	
wc.•	 w
.w etrr tttttar	 rxa w	 r^t^ w to w rra Dr	 713	 R' Q272 -7P• 7
1p IF
WNW
w	 .:
.
.
.
`;.	
_	
-...	 _.._..__..
	 REVISION!
R[v	 N0.	 CHANOE	 GATE sr ENill.
%+ - 20 UWC TAP X.130 DR--
4 PLS.. A .020
12.00
9.500
__
	
.2l5	 1.25	 I .-- 2.500
	
.50 STK
	 L.j	 15.00
j^
IRNiss OTHERWISE SPECIFIED, MATERIALTOLERANCES: 	 60(01 -T(o
 
l^l.
	
AfOTUflROiA ^IIAC
RIOIKs ..Xx ! .02.Xxx 3.000 	 sM7iOpsdlAC:tcw Orvmfon
MN.IIM[TMS.X3H.XXt A--/ RAT TREAT
	 TITLES..
•w 1111111011110, 11111411011 w wwn r wr wwor 	 ANGKAN	 t #4	 . 	 1
wewllwn^we.at«.e..»..e,lwel^e,w01	 (25) MIS ALL MACHINED	 'SIDE S'dPPORT	 -
	
VV aU11FAC[s	 HID FINISHwwHw--mim.w«In^lw%ir.rmw,r 	
-
	
FEATURE CONTROISTMN?LS	 iIUq w» Wmil 4,11,14116 M 6110161W a m	 FEA ANSI CON 6mom w.0 1,11111An oft i eMrl» 111*
M[Ax ALL tHARA [OOp
 AND Tt{	 Mtn IN"" »flw,MlI of$ M » Stoma, "MLS	 q,lla►w„ae► Measeawllesw^tNrwr	 ODMIENS,N[MOVEi1MRS.	 ,O	 DATE SIZE COOEr IKHT.NO.	 ONAWNf@N0.
5	 McKeIR^M,a»wMewreees,xlgl«wa^ 14EXTASSKMKY UKO ON 	 UINEIRINEO 2KWT TO	 C	 04713	 {Z-02TZ-77—I0
• f't,leo wee X* OMN MIMI rA tie K w	 TNtq ANN.[ ORTHOOMMIO
nw aww Vrrll ,le Nom w "KW V	 AMICATION	 "*=T-M S USED.SCAT[	 LE	 WEMN	 3WETSE  1 OF I
a i	 I .. I; a I n
	 a	 II	 '	 I	 I	 III I '11It 	 is	 10 ts 14 51-1
REV.	 N0.	 CHANGE	 GATE ^r E116R:
- - -	
2.500 DM. B.C.
	
2.038	 2 yib 40 T H D X. 30  DP.
	
2.048	 ,...
MINOR D!A
i	 1
1
	
DSO	 .40
1
I	 .L0 RELIEF
C EFL
1.90 —^
3.00 --
WILESS OTHERWISE SPECWM, MATERIAL	 MOM! JAf4 .INCHES XX 
t.	 ^OD E? E -TG AL.	 ,Dl"ro gttcs Sar"#c seKltAata rr Olarlslon.	 tlt^lEl .XXY=)LkXXi.00s
tAiLIJNETERS . XV--,!XX:iA—{ HEAT TREAT
	 TITLE:
ANGULAR	 i	
` - ' t S
	
e !	 {
• tiwwro.nau+aawnr,cst► ae^n !oewr.
	b3}'' INS ALL H END	 .~—	 T	 W IMDO Y MOUMT
	
_ ttawN0 WIN rlatpuatwP -l+twmlI=	 ii SURFACES
	 A>' WO FMIGH
a s wltwna, tact N w R 111rs m i!	 FEATURE CIMMOL 3YMBOLE
RtRa ltta Mtwi<truataml ra mttt+a M W N	 MR ANS1 ;74.4
==A tars,: own IAPt^i M wn" Y ate
e	 rAuj"outF40al !em4,wanerwvilt:t , tesU.	 WE kt.LSHA9r MRS ANb OttAwH	 .'^4TE
3	 r	 erw4lwR,, a..tacae tttr	 copamra,ttrkmonaam.	
Y Ft.Kr 5t1^@R	 stzE :ooEttrNT.rto,	 oRastGStib.
e..aewtwrtsxawewahrawctaw^tw+ wa+wn n8XTA3SEMY USED ON	 Wl9ERLl4so 2ftMY TO	 r C1tEt1	 T& ^,	 04713^—OZ'!•Z^•77—^ ^^J
w lvaxw Mo an txlamf atten tse is •e w	 T13IR9 AN9t E gITMMAPMC
I'W"Mtce"Mu la 5411"aw ttNewtt• 	A"LICATION	 ." RS'hlMT € " iS UGM	 R	 TR DCAl .E	 Ll. 1lEis/fii	 SNE£T 1 OF
..	 ,. n , r.'nqn	'Lr	 I.I A+I"° 	 ':,. I 1 tl	 I,P	 r	 , it	 ,Itll	 +1	
;Ii , tll!	 't'tltltt+.	 .1i till+	
..
r r	 t	
t ^I	
^	 II•
+1
,rrH	 !1	 A	 y	 10 CS	 1N	 M	 1ta. '4 1!	 .	 .s.	 - Yf+
j
8- - 1.90 D1
—.0(6 RELIEF
—.4's
rT	 ,
II[v
2 00
r^5 DIA. X 3.G2. DR	 AY4-19 NPT TAP2 PLS
	
	 Z Y14-40 THD X .3B OP.
I
	
r------- - `	 T
1	 ► /	 I	 ;
3.57	 1	 I -
-	 4-
	
-F	
/ I 1	 MIIZJ' R41A.4.00	 ( 1	 /	 ^ ^	 1
2.00
-^	 I^	 I I
-	 SECTION A-A
t
A
375 DIA. X 3.62 DP.
	
2T5
	
^/4-18 NPT TAP
2 PLS
j	
4.00
J
II	 ,	 li
	
. 38	 It
	
-- - --- -- -
	 '^/8-16 URIC TAP
X .50 LAP.
UNLESS OTHERWISE WCWWO, MATERIAL	 MOT	 LA /iVOLMERANCES:
	 6 Q61-T6 AL.INCNES .xx t .02.XIrkt ,CIO$
	 0/ rate aisM14-- opt uator dvisi
MILumETERS.Rif- .xx1/--e HEAT TREAT	 TITLE,
•sw sv,asrxa assrwa 10004. o our tw.nv	 ANGULAR	 .f.G	 RMS ALL MACHINED	 /'+	 1'	 t	 ^/4.e. arn"^wcr aatswsa "" aaV..	 d	 CQC^^! IV G BL..^C^{a a.rs>wn
	
	
V SURFACES	 1WPrlEO FINISH
wsuawn"amrpmof
wsr,1 srra wraama warn rq 6"I"ea m rare
swam
	 FEATURE CGNTHi1l. SYM[963	 ,^C.^ ^	 _^.	 ^1
	
.. 001^000 4.r a s wr a er^wcF a un 	 PER ANSI Y14.6	 0 R t Ir7V S
R-	 swam "G  w 9 rs^aas mmi $e:fvela vQm	 Y EREAK AI,L SHARP 00 1 93 AND DIIA
?	 nwewca®w.ar•wpa. AWM"Masa gl OMW	 .._.._.;_„	 C9RNERS'nemo E $URNS. 	
, ECKEO	 ^T	 SIZE CaOElGEN7.N9. 	
ORAWtNG N0.
awwsa2wn^auaswarrarwcc arwasaras R"TASSEi^Y tme Ora
	
wiOFRLINEO ^N^7T TIT E 	 Y	 C	 04713	 2'T2.-77- 14^
a f" at 4.a" wo tmm" rwtt +a Nt ew a	 7iiiRO kl@Q:8 OnTk"uaRAicNSC
anrsatrwrggxaaaHaart: III axtmws• 	APPL1CAT19N	 j iRGJZCTM it W[O.U	 MTE s9cALE FULL
	 I wEI3NT	 SHEET 1 Of
LA
,,. , .u, ^
	
qp,^• 1 	 n	 tr wry 	I	 ik h nt„	 .	 ' 1 t	 r s t	 i^ s	 r I	 I t^ r	 ^^	 s i p t 1! I 1 s r t	 i
CHAME
1=
IN
t	 3 5G'tY^
1.00 TYP
t	 1
rULLILTYP
18.000
12.000
6.000
1.00
1.
1.r.25
-	 G-0p	 --
	
4.1.25	 I	
;
_	
I
.SO STK
	
1500	 —14.000
20.00
	
.25	 S 9.'40
j
-a
E
D
(#use OTHERWISE VtC1 win,
TOURA.MCE3,
MATERIAL
6O&f^Tfc AL. 8 lMf9TlDlitt?LA 1AK
MCRE3 'xx t . ce.XXX.±• . ocl' Ofspora I'm ^®anle,mnda&atcw AN-igpf—
MILCiMETER3 .Xt/--l.X%}f—/ HEAT TREAT TITLE:
ANGULAR	 I,- ..q9t
. ,Kr ihcuY	 t, worn w saoen. & [:a tasswe
n.t. uarora:tiK"', twt ;tk lowm mt.u.t	 nt 1^'SY W,3 ALL MACHINES p	 ry^t'1 	 PL,ATC;	 . n cn wawn : wit a, sua nx is tcs.w r tab
ranee a+w t#tatitt't Mzat trsrN tattatta.>a ma
SURFhC!'S
MATURE„DHTAAOL SIMPOL^o
APfL1EA FINISH
f r
^-
S
Z'sZ 100.0 ««r, r.e cai r, n+tm^+ a tv.a
sosaeaa	 aw	 - -^v -•..^mktt^ammw.	 (sc
APIAMC	 L eH
"""'l	 a1ER9 {9€dA@VE AL%R' D AND BY	 R.VA\S5Mt1^	 -. T	 7	 T.	 DRAWING HO.
t
tTm.	 m	
srotor:: waurse rrtrt.	 etnne. aaa (scum
taWCaA wesao4ta taPra*taaA m?uSi t:at	 PIENT A95'g P,#87. .Y	 It+E4 CFC
t	 .
WMERLI.yf:D MKT 7ti SCALE C -i^CKED ^ DAT£
size CODE NX	 No.
a	 iC	 ^^^ 83	 R^ Q^^z-^^' . It	 = M rm"m Now wA tog” tear. r"m is a W!"2Kd6LS OAYkAQ1 APfCIC
e¢	 acoacrae+k .teanwea	 eevas5ts-	 AML v!'^7:$^ y'^7to# Is USED. TE SCl1£
	 I	 WGl4FiT	 9tIEE'r	 r	 or 1.
..,.;	
.gym	 u,•	 ^k	 ^ : .. h I	 ^ 	 ,,t	 ,.	 ^	 „}
..^..^.,»
'trt
_tr t 	 ^i t ' I ^I ^ • 'a'	 1	 ^	 t	 ' I	 ^	 I	 " t ifl lr ' 1 ' ^ tll ^ l..f
««w	 tt	 k as	 t^	 tart
j	 REVISIONS
REV ECO N0.	 CHANGE	 DATE BY ENGR.
2!V16 -4-0 'T H O
TO MATE WITH DETAIL '` t3 1 ¢
.D6 -1
A
1.75
DIP► .
i
SECTION  A- A
UNLESS OTHERWISE SPECIFIED, MATERIAL	 ^^$^^^^^ INC.
TOLERANCES; 	 / O6Of 7—G AL
INCHES .XX'± . 02 xxX ^^-->' t0	 P1d^^^^•^ S®^Fc®na^ea^^^° ^de^d^da^aa:
MILLIMETERS .Xt4--v".XX±A---1 HEAT TREAT^ TITLE:
ANGULAR >^— -^!	 '
FZ ^^ecaxarr sang ea oa alaalxlG, w osla 16S1il^tt 3 RMS ALL MACHINED	 f	 c
	
TE 1^ot. :^ mm srra^ scum t5vTvuws Tuanw'-sr^:1.t 	 ^	 ^^ ^`^ .sl,l=f=ACx3.	
_. APPLIED FINISH
	 1	 HOLD DOWW l	 R : kd Gi
e r OF? "mmu,t., am 2 a1m IN Ira FM--IV w m KATplEtE C i?!'I oxvL SYMBOLS	 EMINA 11119
 VoTaaM1Y5 a£RNSTS rag MIA= a0 eirm ^	 PER AJ4SI Y14.5.
.-.	 wi 'u F''- u^iw CYi9aw. o-^'^^ mm  rmumx^ 61 mra.
	
s x as :aSSSr:vaT¢aT^« 9s sao.^a aaesr^"a Tes^r, 	 BflEAK ALL SHARP E}DDES AND ' AWN	 f ^ e a `'	
^3r^^^s I	
=HE	 y	 cmmRS' R^:SdovE DU431fa.	
.9I E CORE 3©EMT. NO.O.	 DRAWING HO.
	
asam	 Eu4tE
ml
i}	 DATEr OTr,M-MAf=N07ISMMWV10MMI a ?R'^: Y&UMBL`^ USED ^ 	 s^t?F Tit S^L^7
	 ^c =RAr, 69= ens magm 2m—,. ,aa t
	 THIRD
 AZOiE OMT49I3^S4 SaF a1C	 4m
	!n F08"Wr= Triw; &K K-sims Iv wr"-- v 	 A,PPLIeAflom	 P a€ oacT@O . to usizo. 	 l ^Gt^. s	 fit, . SCALE ruu3 L— e ` _11??3T	 S:?E : 1 OF !
i	 ^1(f .	 1	 t	 i	 q	 ^	 ,	 +I.	 ,I	 1	 ;^	 ,^	 r^iil^s^11^41^1	 1	 ,	 ^	 (^SI	 '^	 T;	 ^I	
=
ti	
L	 I^ •
	1Iil^1
^ ^	 2	 c^ 	 era	 s^a ,, .a ' 1^a ^	 ,	 ^	
_.^,=.4.E,	
i 1wc>t x	 ^
r .e.
ry	 ;	 F
REVISIONS
I
4	 REV. E'CO NO.1 	 CHANGE	 MTE BY ENGR.
+, pp I
. 12 5-.00o DIA,
o A ,003	
--ot4-40 UNC TAP
THRU TO BORE
I
03 X 45° CHAMP
BOTH ENDS	 L
.25±;g000l—
	 \._.03 X 45° CHAMF374 DIA.
	 BOTH Eu DS
FAA, I 5p
UNLESS OTHERWISE SPECIFIED;TOLERANCES:
INCHES .XXt.OZ.XXX±,00^
MILLIMETERS .Xt/—/XX± f---/
ANGULAR
63	 RMS ALL MACHINED
SURFACES.
FEATURE CONTROL SYMBOLS
PER ANSI Yt4. 5.
BREAK ALL SHARP EDGES AND
CORNERS, REMOVE BURRS.
UNDERLINED W RIOT TO SCALE
THIRD ANGLE ORTHOGRAPHIC
PROJECTION IS USED.
MATERIAL
HALF- HARD BRASS
AflDrOROLA INC.
Olscrete 6®m1corvc1uctor0lvlslon
HEAT TREAT TITLE:
 ^	 c L C
t	 T	 GAMr vlt [ictnaas, ORAwcs	 REnrMts, aA DATA Tbn OSMtoDA
tO/mouDRULUASMAL LBMWMOTOROLA'SMPERIT,SNAIt
BE ALPT conrmtMtlu, sMnq[ It USED FOR lrt PURPOSE Of [OM
PLYING MIiO MOTOROLA'S a[4GESTS FOR OUOtATIOa DA MITO
MOTOROLA PVRCNASE' 080[01 ADO SMALL It RITUINID AT 11810
AGIA S R ( DUIST PATtRT 114115 IMRGSUG Ik RIE14as. IOOIt,
PATUR,S, DRAWING ., e[11cts, INFOR"ATISw ANG EaGnMtNT
sDPPtrcG eT Mo[e:D[A Psa:USNT a tRrs R[4N[SL TaR tDlerAtlp
RA PURCNASC GAON AND FIC19SIVE 114MTS Taa TOE Hit n
Atraaentrro.
	 n ntuatar BAR outNR	 raistpur
I
e
APPLIED FINISHE
DRAWN
BY
	
R. KASSA1^RIt D^j^-/'^7
®	 v4X
SIZE CODE (DENT. NO_
®®	 ^p	 •g
13
DRAWING NO.
Q- ^ Z7?-- 7 7-1   NEXT ASSEeseIY USED ON CH
ECKED DATE
APPLICATION ENGR'
APPROYAL
DATE SCALE ¢x
	
WEIGHT	 SHEET	 I	 OF
m M I. 1	 I	 l
Ti ll
1 ,1	 1	 1	 S	 i	 a
Lrllllll, L	 LI II^I1 1 ' l I TI i	 ^II	 TI' I
	J^II	 I	 s	 ^	 II , ,	 (	 INCH R.^O 
KY SIW TT
r4 `,,	
--.
 _- 11.000
11.300
7.600 —^
.y73	 DI TAP10 PL96	 N	 lA c	 :^ O N W tc a• ^r rD N..__	
i>rlA Ul	 O. .111 Ol	 O.	 U U	 0	 U q	 O
73
..
S7x	 0 00 O $. 8 °o S o o 8 O 8 00 O o O
O
< Y)
1.'300
--
r- -
2.300-- - -
I^
*PL3DB0THTEIPJDS.a u}^ 4.000
+ t
f
1.3.50 0
23_^I 1R 40	 —
+OIO
I- 1,00 6.000
12.000
18.000 —
u.+.v r«u.^ac. ,wvrce^ +c •'•c	 ®..a1o11a,E 1MOL	 ^r01r "'"0O	 b061-T6 .c^.wo.n .. c.o2 ...e oos
	
.s«ro^onda.ofo. d..wor.i«cctit RV v ..n,
	
a u[.r	 nnE:
ua"b	
3
..•crr	 vnrtc rric«
co:ryi.i ei^ovc w+ni ..c 	 «"RKASSNCR ^1.°io-^ urt cmc oc.r .o
	 +..c .o
u.ouu«m y1 .or rocuar frnr	 rn p 047 i'3R-02TZ.7T-9
r'«.a•iciro^c^.^inrway «^ 	 ^.	 u+r fa«t y	 .cc«.	 vc:• rt
r	 c	 •	 ..
_ —
X4-25 UNC TAD %.73 DP
^- . .?R D. A. THRU
2.
Y
r^00 CIA• S.C.
T
9.1300 --^^.3zgg Vk TAP
4iE0-SP -TYP
DRILL t CBORE.FOR Y4-20 S.HL.S.4 PLS. C FAR. S1DE)
kMwr TAP X .7 15 OR
—I
